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ABSTRACT
Context. The morphological evolution of star-forming galaxies provides important clues to understand their physical properties, as
well as the triggering and quenching mechanisms of star formation.
Aims. We analyze the morphology of galaxies hosting star-forming events at low redshift (z < 0.36). We aim at connecting morphol-
ogy and star-formation properties of low-mass galaxies (median stellar mass ∼ 108.5 M) beyond the local Universe.
Methods. We use a sample of medium-band selected star-forming galaxies from the GOODS-North field. Hα images for the sample
are created combining both spectral energy distribution fits and HST data. Using them, we mask the star forming regions to obtain
an unbiased two-dimensional model of the light distribution of the host galaxies. For this purpose we use PHI, a new Bayesian
photometric decomposition code. We apply it independently to 7 HST bands, from the ultraviolet to the near-infrared, assuming a
Sérsic surface brightness model.
Results. Star-forming galaxy hosts show low Sérsic index (with median n ∼ 0.9), as well as small sizes (median Re ∼ 1.6 kpc), and
negligible change of the parameters with wavelength (except for the axis ratio, which grows with wavelength in 46% of the sample).
Using a clustering algorithm, we find two different classes of star-forming galaxies: A more compact, redder, and high-n (class A) and
a more extended, bluer and lower-n one (class B). This separation holds across all seven bands analyzed. In addition, we find evidence
that the first class is more spheroidal-like (according to the distribution of observed axis ratios). We compute the color gradients of
the host galaxies finding that 48% of the objects where the analysis could be performed show negative gradients, and only in 5% they
are positive.
Conclusions. The host component of low-mass star-forming galaxies at z < 0.36 separates into two different classes, similar to what
has been found for their higher mass counterparts. The results are consistent with an evolution from class B to class A. Several
mechanisms from the literature, like minor and major mergers, and violent disk instability, can explain the physical process behind
the likely transition between the classes.
Key words. Galaxies: star formation – Galaxies: photometry – Galaxies: structure – Galaxies: evolution – Galaxies: starburst –
Galaxies: fundamental parameters
1. Introduction
During the last decades, numerous studies have explored the dif-
ferent morphological, structural, and colour properties of star-
forming galaxies (SFGs). The relation between both the star for-
mation (SF) and structural properties of galaxies, as well as their
dependence with galaxy mass and cosmic time are key to under-
stand galaxy evolution. Large surveys show that the bulk of star
formation happens in disk galaxies, as defined by their "near-
exponential" surface brightness profiles (Brennan et al. 2017),
with stellar masses below 1010.5 M, and stellar mass surface
densities lower than 108.8 M kpc−2 (Kauffmann et al. 2003; Il-
bert et al. 2013).
In the nearby universe, HII galaxies, Blue Compact Dwarfs
(BCDs), and dwarf irregular galaxies (dIrr) dominate the low-
mass star-forming galaxy population. In order to understand the
possible relation between the structure and star formation pro-
cesses detailed photometric studies of SFGs revealed the ne-
cessity of either masking the star-forming regions (Cairós et al.
? e-mail: alcalle@iac.es
2002, 2003; Caon et al. 2005; Amorín et al. 2009) or analysing
only the outermost parts of the galaxies (Janowiecki & Salzer
2014). These works unveiled old, disk-like host galaxies under-
neath the starburst events that dominate the optical emission of
these systems.
At higher redshifts (z > 0.5), the morphological analysis of
SFGs faces problems such as Malmquist bias, cosmological dim-
ming, and lack of the needed spatial resolution (Paulino-Afonso
et al. 2017, and references therein). This implies that galaxies
analyzed in these studies are typically more massive (M?> 109.5
M) than those at lower redshifts. Still, most of the previous
work at these redshifts show that star formation tends to hap-
pen in disk galaxies with Sersic index n ∼ 1 (e.g. Wuyts et al.
2011). Even compact, starbursting systems, such as Green Pea
galaxies have been shown to host an underlying disk-like stel-
lar structure similarly as their local counterparts (Amorín et al.
2012). As redshift increases, the typical specific star-forming
rate (sSFR) increases as well due to the SFR being higher for
galaxies with the same stellar mass (Oliver et al. 2010; Whitaker
et al. 2014; Tasca et al. 2015). Galaxy morphology also changes
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at higher redshift, with galaxies showing large and massive star-
forming knots (Abraham et al. 1996; van den Bergh et al. 1996;
Elmegreen et al. 2004b,a, 2007). Similarly as in low-redshift sys-
tems, an accurate description of the structural properties of the
host galaxy can only be achieved once a separated analysis of the
clumps (the current star formation) from that of the host galaxy
(previously formed stars) is carried out. It has been also shown
that star-forming clumps closer to the center of a galaxy are gen-
erally older, redder, denser (Guo et al. 2012), and more massive
(Hinojosa-Goñi et al. 2016; Cava et al. 2018) than those at larger
galactocentric distances. This supports the idea that these mas-
sive clumps are created through violent disk instabilities (Bour-
naud et al. 2007). Their coalescence and infall to the galaxy cen-
ter eventually gives rise to central concentrations of stars thus
reshaping the morphology of the galaxy (Ceverino et al. 2010).
The structural and morphological properties of galaxies are
also linked to the triggering and quenching of star formation.
Indeed, several observational works have pointed out the exis-
tence of a transitional population of galaxies (Dellenbusch et al.
2008; Meyer et al. 2014; Lian et al. 2015; Koleva et al. 2013;
Pandya et al. 2017; Wang et al. 2017, 2018; Kelvin et al. 2014;
Pawlik et al. 2018; Maltby et al. 2018). They show intermedi-
ate properties (in size, Sérsic index, star formation rate) between
passive and normal SFGs, thus hinting to a possible evolutionary
path where these properties are connected. In low-mass galaxies
it has been extensively determined, both observationally and in
simulations, that the star formation history (SFH) of low-mass
galaxies is more bursty than in higher mass galaxies (Di Mat-
teo et al. 2008; Bauer et al. 2013; Sparre et al. 2017; Faucher-
Giguère 2018). The triggering mechanisms can be due to ac-
cretion of pristine gas (Sánchez Almeida et al. 2013, 2015), the
compression of hot gas around the galaxies due to interactions
with the intergalactic medium (Wright et al. 2019), or encoun-
ters with other galaxies (Stierwalt et al. 2015). The quenching
processes at these masses is thought to be dominated by the en-
vironment where they reside (Fillingham et al. 2018). At high
galaxy masses, more complex quenching mechanisms have been
proposed, which may still play a role in the lower mass range.
The compaction scenario suggests that galaxies grow their cen-
tral stellar densities (through minor/major mergers, or violent
disk instability) compacting the galaxy, and stopping star forma-
tion as a result (Dekel & Burkert 2014). Along this line, another
possibility is the morphological quenching theory (Martig et al.
2009), where the growth of central stellar mass density inhibits
further star formation by stabilizing the gas in the disk against
gravitational collapse. The analysis of the structure of SFGs, and
their diverse properties can help constrain the possible evolu-
tionary pathways between them and the physical reasons driving
these changes.
In this work, we present an accurate modeling of the sur-
face brightness distribution and structural properties of the host
component of low mass emission line galaxies (ELGs) at low
redshift (z < 0.36). We aim at filling the gap between large sur-
veys (at masses higher than 109 M) and local dwarf galaxies
analysis, with particular emphasis in the presence of transitional
types (i.e., galaxies transforming from star forming to passive) at
this masses and redshifts. The sample, obtained in Lumbreras-
Calle et al. (2019) (hereafter referred to as Paper I) includes
low-mass star-forming system identified thanks to the use of data
from the Survey for High-z Absorption Red and Dead Sources
(SHARDS, Pérez-González et al. 2013), a deep, medium-band
multi-wavelenght survey. In order to robustly analyse the mor-
phological properties of the galaxies, we use the high-resolution,
deep HST images from the CANDELS (Koekemoer et al. 2009)
and 3D-HST (Skelton et al. 2014) surveys.
The paper is structured as follows. Section 2 describes the
sample selection and the code used in the photometric decom-
position. Section 3, describes the process of masking the star-
forming regions and performing the actual photometric fits. In
Section 4 we analyse the results of the photometric fits in the
context of the galaxy properties. Section 5 discusses the results
and Section 6 presents our conclusions.
Throughout this paper we consider standard ΛCDM cosmol-
ogy, with ΩΛ=0.73, ΩM=0.27 and H0 = 71 km s−1 Mpc−1. All
uncertainties reported refer to the limits of the central 68% of the
probability distribution.
2. Sample selection and photometric
decomposition
The initial sample of young SFGs analyzed in this paper is ex-
tracted from Paper I. They identified 160 emission line galax-
ies (ELGs) at z < 0.36 within SHARDS (Pérez-González
et al. 2013). The SHARDS survey consists of deep imaging of
the GOODS-North field using 25 contiguous medium band fil-
ters, and it was performed using the OSIRIS (Optical System
for Imaging and low-Intermediate-Resolution Integrated Spec-
troscopy, Cepa et al. 2000) instrument, at the 10.4 m Gran Tele-
scopio de Canarias (GTC) at the Observatorio del Roque de los
Muchachos, in La Palma.
We refer the readers to Paper I for a full description of the
sample selection and characterization. Briefly, they developed an
algorithm to simultaneously detect the Hα and [OIII] emission
lines, as star formation tracers, in the well sampled (R ∼ 50) SED
provided by SHARDS. They removed contamination by active
galactic nucleii from the sample, ensuring that the emission lines
come from star-forming events. In addition, models with two sin-
gle stellar populations (SSP), one young and one old, were used
to fit the SED of the galaxies and to obtain their stellar population
properties. Thanks to the depth and quasi-spectroscopic resolu-
tion of SHARDS they were able to detect SFGs with equivalent
widths (EWs) as low as 12 Å (median values of ∼35 Å in [OIII]
5007 and ∼56 Å in Hα) and stellar masses as low as 107M (with
median value of 108.5 M).
The SHARDS survey covers the Hubble Space Telescope
(HST) legacy field GOODS-North. Thus, multi-wavelength
high-spatial resolution imaging is available for all 160 ELGs
in the sample. In particular, in this paper we use images in
the F606W and F850LP filters from the Advanced Camera for
Surveys (ACS) obtained from the CANDELS survey (Grogin
et al. 2011), the F435W and F775W filters from ACS, and the
F125W, F140W, and F160W filters from the Wide Fide Cam-
era 3 (WFC3) retrieved from the 3DHST survey (Brammer et al.
2012; Skelton et al. 2014). This is the dataset we use to perform
our photometric decomposition in the next subsection.
2.1. PHI photometric decomposition code
Since the development of two-dimensional (2D) photometric
decomposition programs such as GALFIT (Peng et al. 2002),
BUDDA (de Souza et al. 2004) or GASP2D (Méndez-Abreu
et al. 2008), vast amount of work has been performed with them,
and the limitations in their application to SFGs have been stud-
ied in detail (Paulino-Afonso et al. 2017; Amorín et al. 2009,
among others). However, some problems related with the algo-
rithms still exist, such as local minima trapping of the solution
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and inaccurate derivation of the final errors. Therefore, a new ap-
proach is needed to provide an accurate description of the stellar
host in ELGs at intermediate redshift. In order to overcome some
of these difficulties, we used the PHI code described in Argyle
et al. (2018). PHI is based on an adaptive Markov Chain Monte
Carlo (MCMC) algorithm that efficiently explores the param-
eter space providing robust results and statistically meaningful
errors.
A complete description of the code can be found in Argyle
et al. (2018). Here we summarize its key aspects. As most 2D fit-
ting codes, PHI uses both the flux and error images of a galaxy,
as well as the point-spread-function (PSF). The code starts ex-
ploring the parameter space and in each iteration it produces a
model image for the galaxy. Then, this model is convolved with
the PSF and (given its Bayesian framework) the likelihood and
posterior probability are calculated for the model and the data.
After that, the MCMC engine starts varying the parameters, re-
peating the model creation and likelihood and posterior probabil-
ity computation until the code converges or a maximum number
of iterations is reached.
The exploration of the parameter space is performed in three
different levels:
1. Blocked Adaptive Metropolis. In this stage, PHI works by
fixing all parameters but one, and only modifies this param-
eter in order to estimate its typical scale of variation. This
makes more efficient the further exploration of the parame-
ter space.
2. AdaptiveMetropolis. The code varies all parameters in each
iteration to obtain a good description of the covariance ma-
trix.
3. Chain convergence. Three Markov chains are run simulta-
neously, using the last covariance matrix from level 2, in or-
der to perform the exploration of the parameter space in the
most efficient way. We only consider a fit as successful when
at least two of these chains converge and give compatible
results.
In this paper we use a single Sérsic function (Sersic 1968) to
describe the surface brightness distribution of the host galaxy:
I(R) = Ieexp
−bn
( RRe
)1/n
− 1

 (1)
where Ie is the intensity at the effective radius Re, enclosing
half of the total light of the model. n is the Sérsic index, describ-
ing the concentration of the light profile, and bn is a parameter
determined by n. This model is implemented in concentric ellip-
tical isophotes with position angle θ and ellipticity  = 1 − q,
where q = b/a is the ratio between the semi-minor and semi-
major axis of the ellipse. It is worth noting that we use uniform
priors in all parameters involved in the fit. In the case of Ie and
Re the fit is performed in logarithmic units. The Sérsic index n is
allowed to vary between 0.4 and 8, and q between 0.2 and 1.
3. Masking and fitting process
To robustly describe the surface brightness distribution of the
host galaxies in our sample of ELGs, we first mask out the star-
forming regions in the HST images. Not masking them would
add spurious flux, possibly biasing the result of the fit (see
Amorín et al. 2009, and references therein). The full process
of masking and fitting is summarized in Fig. 1 and described
in this Section. We create the masks running the SExtractor
code (Bertin & Arnouts 1996) with different threshold levels on
Hα images created using HST broadband data. For those galax-
ies where no clear Hα was detected, we create the masks based
on the near-UV HST data (F435W filter). Then, we perform the
photometric decompositions, remove the poor fits, and choose
the appropriate masks (see Fig. 1).
3.1. Creation of masks for the star-forming regions
Our first step is to create pure Hα images using the available
broad band HST images. To this aim, we use data from two
HST filters, one of them including the Hα line emission, and
the other probing only the stellar continuum. The process starts
by aligning and PSF-matching both images. Then, we subtract
the continuum image from the emission line one. In particular,
for galaxies at z<0.266, the Hα line lies in the F775W filter and
F850LP was used as continuum. For those with z>0.298, Hα lies
in F850LP and F775W contains the continuum. In between those
redshifts, the process is more complex since Hα is covered with
both filters (see Appendix A for more details).
As a simple subtraction of both images (with and without
Hα) is not accurate enough, we take into account the continuum
variation between the two filters, using the best fit models de-
rived in Paper I. These were obtained by fitting stellar population
models to SHARDS data, which provides higher spectral reso-
lution than HST, thus making this process feasible. To include
the uncertainties in the SED fitting, we perturb the scaling fac-
tor (±10%) between filters choosing the value that produces less
continuum oversubstraction when generating the Hα images.
Once the pure Hα images are built, the mask creation pro-
cess consists in detecting sources over a given threshold. We run
SExtractor with different thresholds over the sky background
(1.1σ, 1.5σ, and 2 σ). The output segmentation maps were di-
rectly used as star-forming region masks. Since our ELG detec-
tion process (described in Paper I) is based on the SHARDS sur-
vey, which is very efficient detecting emission lines, some galax-
ies show no measurable Hα in the HST images. In these cases
we use the near-UV HST data (F435W filter) to select the most
prominent UV-emitting regions as masks.
3.2. Quality check and mask selection
All galaxies in our sample are photometrically analyzed using
PHI in the 7 HST filters (F435W, F606W, F775W, F850LP,
F125W, F140W, F160W). We use 4 different masking modes
(no mask, 1.1σ, 1.5σ, and 2σ over the threshold mask). An ex-
ample of the different masking regions is shown in Figure 2. In
total, we carry out 4480 (160 galaxies x 7 bands x 4 masks)
photometric decompositions using the PHI code. Most of these
fits converge, but a few either failed or showed high χ2 values,
and they were removed from the sample. In order to choose the
most accurate one, we evaluate the results obtained for different
masks. The whole process is summarized in Fig. 1, where we
also show the amount of galaxies retained in each step for each
band, and the effect of the different mask modes in the fitted val-
ues of radius and Sérsic index.
3.2.1. Removing poor fits
We find that for some of the galaxies (15 in median, considering
the different bands and masks) the code does not reach a solu-
tion. This is either due to galaxies being too small, faint, or due
Article number, page 3 of 13
A&A proofs: manuscript no. aa
  
PHI converges
ACS
118
117
116
110
WFC3
122
95
108
160
galaxies
ACS
100
92
93
82
WFC3
100
78
87
χ² < 2σ*
Evaluate the effect of the masks 
Galaxies showing variation with or 
without mask
Galaxies showing variation when 
using different masks
Radius      n -index
9% 22%
2.4%              5%
Using 1.5σ masks (and F435W-based masks where no Hα was detected)
At least 3 filters per galaxy 
(2 from ACS and 1 from WFC3 )
95 galaxies
a) b)
ACS
98
90
92
81
WFC3
100
78
84
c)
Fig. 1: Flowchart summarizing the process of choosing the ap-
propriate fits and masks. The numbers in boxes a) and b) repre-
sent the median amount of galaxies in the sample, considering
all masks, for each one of the four filters in ACS (from top to
bottom, F435W, F606W, F775W, and F850LP) and the three in
WFC3 (F125W, F140W, and F160W). The quantities in box c)
represent the number of galaxies in each band fulfilling all crite-
ria, after choosing the final mask.
to errors in the photometry in certain bands. Among those runs
where the code does provide a solution we find ∼ 29 (depend-
ing on the filter and mask) where either none or only one of the
three chains converges successfully. We also remove those fits
since we cannot assure they are reliable, and we are left with the
amount of galaxies listed in box a) of Figure1 for each filter.
In addition, we evaluate the goodness of the model by an-
alyzing its χ2. The offset between filters was accounted for by
normalizing the values in order to apply the same criterion in all
bands. We measure the distribution of χ2 in each band, defining
σ* as the distance between the 16 and 50 percentiles. After vi-
sually inspecting the residual images, we place the threshold at
2σ* over the median χ2. The fits presenting higher values are
removed from the sample, and the amount of galaxies left in the
sample is presented in box b) of Fig 1.
3.2.2. Mask selection
We then analyze the fitted parameters of the galaxies as a func-
tion of the mask used to cover the star-forming regions. We find a
significant difference between the photometric parameters when
the galaxies are fitted with or without mask (independently of
which one is used). For instance, we find differences greater than
a) b)
c) d)
Fig. 2: Example of a galaxy from our sample without any mask
(panel a) and with the three different Hα detection masks over it:
2σ (b), 1.5 σ (c) and 1.1 σ (d). The horizontal line represents a
1 kpc distance.
20% in 22.5% and 9.5% of the galaxies when considering the
Sérsic index n and effective radius Re, respectively. However,
these values drop to 5.1% and 2.4% when comparing the best
fitted values among different masks. This means that the pres-
ence or absence of a mask has a noticeable influence in the fit for
some of the galaxies, and therefore it is necessary to use them to
derive precise morphological properties of the host galaxy. The
precise shape and size of the mask has, however, a small impact
on the fitted parameters. Therefore, as a compromise, we choose
to use our intermediate Hα mask (with detection threshold of
1.5σ over the sky noise). With this choice, we avoid both large
masks that leave very few galaxy pixels to fit and small masks
that leave many pixels contaminated by strong star-forming re-
gions possibly biasing the fit.
Using the 1.5σ masks, we are left with the amount of galax-
ies per filter shown in box c) of Fig. 1. They fulfill the three
criteria previously mentioned: PHI finds a solution, two or three
chains converge, and the normalized χ2 of the model is smaller
than the threshold. Considering this, 143 galaxies are success-
fully fitted at least in one band. To select the final sample of
galaxies over which we will perform the rest of the analysis, we
only keep those that present good fits in at least three bands: two
or more filters from ACS, and one or more from WFC3. This is
done to ensure that an analysis of the galaxy colors is feasible
without extrapolating values to distant wavelength ranges. Ap-
plying this criteria, 95 galaxies constitute the final sample stud-
ied in this paper.
4. Results
In this Section we summarize the results of applying our pho-
tometric decomposition to the ELGs. In Table 1 we give the
best-fitting values (with uncertainties) for all the parameters in
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Fig. 3: Distribution of the main photometric parameters derived for our ELG sample. The upper left panel presents the values of
the effective radius of the best-fit Sérsic model for the galaxies in each filter, in kpc. The upper right panel shows the histogram of
the Sérsic index, the lower left panel the axis ratio q, and the lower right panel the surface brightness at the effective radius (after
applying the cosmological dimming and K corrections).
Fig. 4: Example of two galaxies from our sample, with the orig-
inal image and the Hα detection mask overlaid on it (left col-
umn), the Sérsic model (central column) and the residuals from
the fit (right column). All images are presented with the same
color scale, shown in the central color bar (in counts).
all galaxies and bands, as well as the χ2 values. The uncertain-
ties in the photometric parameters for each galaxy have been
derived using their marginalized posterior distributions. We find
that more than 70% of galaxies present uncertainties lower than
25% on every parameter in all bands, except for the Sérsic index
and Sérsic total intensity in the WFC3 filters. In fact, considering
only ACS bands, more than 70% of galaxies present uncertain-
ties lower than 10% in all parameters, but the Sérsic index and
Sérsic effective intensity. The final sample fitted is composed of
95 galaxies out of the original 160 detected ELGs (60%).
4.1. Photometric properties of the host galaxies
Figure 3 presents the distribution of the photometric parameters:
effective radius Re, Sérsic index n, axis ratio q, and effective sur-
face brightness µe for the 95 galaxies analyzed. Different colors
represent the results in the different HST bands.
We find that the median effective radii of the host galaxies are
lower than 1.7 kpc in all bands. These values are low compared
to some previous studies (e.g. Wuyts et al. 2011), but in agree-
ment with the expectations at the mass range where our sample
resides (Lange et al. 2015; Shibuya et al. 2015). Closely inspect-
ing the distribution, we detect a characteristic double-peaked dis-
tribution in all bands with maxima at ∼0.8 kpc and ∼1.9 kpc. We
investigate this further in Sect. 5.1.
Regarding the Sérsic index, more than 75% of the galaxies
present values lower than 2 in all bands (and more than 50%
equal or lower than 1), with very few (∼4%) of them between
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3 < n < 5. These values of Sérsic index are consistent with
the results of other emission-line-selected galaxy samples (e.g.
Paulino-Afonso et al. 2017). Some specific bands present wider
distributions (such as F606W and F850LP), but median values
remain very similar, spanning from 0.83 to 1.01 except for the
bluest filter (F435W), where the Sérsic index is lower than for
the other bands (0.59).
The axis ratio q of the host galaxies shows a wide range of
values (from the 0.2 to 1, the minimum and maximum possible
values) in all bands, but with different characteristics in the dif-
ferent filters. The bluest filter (F435W) presents a lower median
value (0.46) and flatter distribution than the rest of the bands.
The surface brightness at the effective radius µe presents a
similar distribution in all bands, slightly skewed towards brighter
values in the WFC3 values. It is important to note that the values
in this histogram have been corrected by cosmological dimming
and K-correction (following the procedure described in Section
4.2).
4.2. Integrated colors of the host galaxies
Our multi-wavelength photometric decomposition yields results
in seven non rest-frame HST filters, which need to be trans-
formed into standard rest-frame filters to perform color analysis.
In order to obtain the U, V, and J rest-frame magnitudes for our
models, we apply the K-correction (Hogg et al. 2002). To this
aim, we take advantage of the SED fits performed on each of the
galaxies in Paper I, using the SHARDS data, with higher spec-
tral resolution. We obtain the synthetic magnitudes of the whole
galaxies in the U, V, and J rest-frame filters and the HST non-rest
frame ones by convolving the population models with the filter
transmissions. The difference between the U, V, and J magnitude
and the nearest HST band is the K-correction. (see Fig. 5). We
apply it to the integrated magnitude of the Sérsic model of the
host galaxy in the appropriate HST bands.
Fig. 6 shows the UVJ diagram for the host galaxies (black
triangles) and the integrated flux of the whole galaxy, including
star-forming regions (blue dots, from Paper I). Despite our sam-
ple being exclusively composed of SFGs, we show how some of
their hosts actually lie in the passive region of the diagram (top
left) once they are free from the star-forming regions.
4.3. Wavelength dependence of the photometric parameters
We take advantage of the multi-wavelength data to analyze the
possible trends in the photometric parameters with wavelength.
We compute whether the median values of each parameter in the
sample correlate with the wavelength, as well as for each indi-
vidual galaxy. Throughout the paper, we calculate the correlation
between variables by performing 1000 Monte Carlo and Boot-
strap simulations and deriving the Spearman rank coefficient in
each one. If more than 95% of the simulations present a posi-
tive (negative) coefficient, we consider that a positive (negative)
correlation is present.
The host galaxy axis ratio q is higher at longer wavelengths,
meaning that the galaxies become rounder when seen in the in-
frared, compared to the UV-optical range. The median value of
the sample grows from q=0.47 at F435W to q=0.67 at F140W.
For individual galaxies, 46% of them present a statistically sig-
nificant positive correlation (the longer the wavelength of the
filter considered, the higher the q).
Considering the Sérsic index, the median values of the sam-
ple oscillate between n=1.0 and n=0.8, with no dependencies
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Fig. 5: Example of the K-correction process. The composite stel-
lar population model (from Paper I) is shown as a black line. The
green triangles represent the integrated flux of the galaxy in each
HST band. The pink circles are the expected flux in each HST
band, considering only the stellar population model. The grey
dots are the expected U, V and J fluxes considering the model.
The K-correction is the difference between these fluxes and the
expected ones in the nearest HST filters.
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Fig. 6: UVJ diagram for the Sérsic models of the host galax-
ies of the sample (grey triangles). The blue circles represent the
integrated colours of the entire galaxies derived from the SED
models obtain in Paper I. The black lines represent the separa-
tion between passive (top left) and SFGs taken from (Whitaker
et al. 2014)
with wavelength. The only exception is the F435W band, with a
lower median value of n=0.6.
The median values of the effective radius Re neither show de-
pendence with wavelength. We find the smallest value in F435W
with Re=1.34 kpc, but F160W shows the second smallest one,
Re=1.45 kpc. The same applies for individual galaxies.
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Table 1: Photometric parameters obtained from PHI fitting. The full table is available online, only the first rows are shown here as
guidance.
ID Filter χ2 µe Re n q PA
(1) (2) (3) (4) (5) (6) (7) (8)
F435W 0.99 23.318+0.065−0.072 0.326+0.011−0.010 0.679+0.149−0.120 0.565+0.026−0.025 −28.9+2.1−2.0
F606W 0.83 23.121+0.102−0.098 0.427+0.022−0.021 1.44+0.23−0.20 0.504+0.028−0.028 −29.0+1.9−2.2
F775W 0.73 22.568+0.075−0.070 0.430+0.006−0.006 1.162+0.054−0.050 0.523+0.008−0.008 −25.92+0.67−0.70
10001022 F850LP 0.95 22.407+0.075−0.070 0.426+0.015−0.014 1.14+0.17−0.14 0.476+0.021−0.022 −32.4+1.5−1.5
F125W 1.8 23.04+0.18−0.13 0.453+0.025−0.024 1.41+0.31−0.26 0.428+0.037−0.036 −26.4+2.5−2.4
F140W 1.1 22.25+0.12−0.13 0.576+0.054−0.045 0.66+0.24−0.14 0.587+0.064−0.055 −25.8+5.7−5.8
F160W 0.75 22.25+0.12−0.13 0.432+0.022−0.021 0.80+0.24−0.18 0.506+0.049−0.050 −26.2+3.1−3.6
Notes. (1) SHARDS ID; (2) HST filter ID; (3) reduced chi-squared of the best-fit; (4) central surface brightness of the host galaxy
model, in AB mag arcsec−2 (after considering cosmological dimming and K-correction); (5) effective radius of the host galaxy
model, in kpc; (6) Sérsic index of the host galaxy model; (7) axis ratio of the host galaxy model; (8) position angle of the host
galaxy model, in degrees.
Table 2: Physical properties, synthetic magnitudes, and class to which each galaxy belongs. The full table is available online, only
the first rows are shown here as guidance.
ID Mass sSFR U V J g r ∇g−r class
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
10001022 7.43+0.17−0.08 −9.80+0.24−0.56 26.75+0.03−0.04 25.02+0.04−0.04 24.39+0.09−0.11 25.74+0.03−0.04 24.87+0.04−0.04 - A
10000515 8.68+0.01−0.04 −9.53+0.17−0.83 24.70+0.02−0.02 23.31+0.01−0.01 23.15+0.04−0.4 23.50+0.03−0.03 23.29+0.01−0.01 −0.202+0.016−0.016 B
Notes. (1) SHARDS ID; (2) mass of the galaxy, in log(M); (3) specific star forming rate of the galaxy, in log(yr−1); (4), (5), (6),
(7) and (8) AB magnitudes in the U, V, J, g, and r bands, respectively; (9) g-r color gradient, as defined in Equation 2; (10) class of
the galaxy, (A or B, see text). Data for columns (2) and (3) are taken from Paper I.
Vulcani et al. (2014) find very clear trends with increasing
wavelength, of a ∼ 30 % decrease in size and a ∼ 100 % increase
in Sérsic index in our wavelength range. Lange et al. (2015) find
a less striking relation, with a 16 % decrease in size from g to Ks
band in late-type galaxies. van der Wel et al. (2014) find that a
similar variation with wavelength, but it fades at lower masses.
We use their equation (1) to compute the expected change of
effective radius with wavelength. Assuming the median values
in both mass and redshift of our sample, and considering the
F850LP and F125W filters, we find ∆log10(Re f f [kpc])=0.0098.
This is compatible with the measured values of the galaxies in
our sample, ∆log10(Re f f [kpc])= 0.000+0.072−0.046.
4.4. Color gradients of the host galaxies
Color gradients have been widely used to understand the struc-
tural properties and evolution of galaxies (Franx & Illingworth
1990; MacArthur et al. 2004; La Barbera et al. 2005; Tortora
et al. 2010; Patel et al. 2013). These studies have found nega-
tive color gradients, and have been linked to age and metallicity
gradients, supporting an inside-out mode of star formation.
We compute the g − r color gradients of the galaxies along
the semi-major axis using the modeled surface brightness in each
band. In this way, we consider only the structure of the host
galaxy, without contamination due to the star formation regions.
We choose the g and r SDSS bands in order to compare with
results from the literature. For the K-correction, we follow the
same procedure described in Section 4.2. In addition, we ex-
clude the F435W filter from this analysis since its lower signal-
to-noise ratio in the outermost regions of the galaxies prevents
us from using it to accurately compute colors. We derive color
gradients only in a subsample of galaxies where the segmenta-
tion map radius obtained from 3D-HST (Skelton et al. 2014) is
larger than 0.9 arcsecs. We also remove all galaxies where the
basic morphological parameters (PA and position of the center)
do not match between the two filters used to derive the color.
This leaves us with a subsample of 58 galaxies for the study.
We compute the logarithmic slope in bins of 500 pc to derive
partial color gradients:
∇i,g−r = (µg−µr)i+1−(µg−µr)ilog10(Ri+1)−log10(Ri) (2)
where R is the radius in kpc, and µg and µr are the surface bright-
ness in g and r at that radius respectively. We avoid both the in-
nermost region of the galaxies (R < 500 pc) and regions where
more than 30% of the pixels are covered by the star-formation
mask.
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Table 3: Properties of the full sample of galaxies, and of the two
separate classes.
Full sample Class A Class B
log10(M?/M) (1) 8.45+0.60−0.78 8.37+0.80−0.82 8.48+0.51−0.79
log10(SFR) (2) −1.25+0.65−0.45 −1.53+0.94−0.39 −1.20+0.60−0.48
log10(sSFR) (3) −9.69+0.60−0.29 −9.83+0.65−0.29 −9.62+0.55−0.31
µe (4) 23.45+1.26−1.05 22.74+1.46−1.04 23.47+1.30−0.87
Re (5) 1.49+1.16−0.86 0.65+0.59−0.28 1.82+1.35−1.04
n (6) 0.91+0.90−0.33 1.90+2.55−0.66 0.80+0.42−0.29
q (7) 0.52+0.21−0.17 0.53+0.18−0.13 0.51+0.22−0.19
U − V (8) 1.01+0.34−0.23 1.36+0.26−0.67 0.99+0.25−0.20
∇g−r (9) 0.00+0.00−0.69 −0.52+0.52−0.27 0.00+0.00−0.64
Notes. (1) Stellar mass; (2) star forming rate, in log(M/yr); (3)
specific star forming rate, in log(yr−1); (4) Surface brigthness at
the effective radius, in mag/arcsec2; (5) Effective radius in kpc;
(6) Sérsic index; (7) axis ratio (b/a); (8) U-V color (9) g-r color
gradient (see Equation 2). The values reported in this table corre-
spond to the median and the upper and lower limits of the central
68 percentile of the distributions. Columns 4 - 7 present the me-
dian values across the four ACS filters, which are those used in
the clustering algorithm.
We present two examples of g−r color as a function of radius
in Fig. 7, with the first galaxy showing a clear negative gradient
and the second, a flat profile. We classify a galaxy with a global
gradient when the median value of each partial gradient is larger
(in absolute value) than the standard deviation of the whole set
of partial gradients. Considering this, we find that only 31 out
of the 58 galaxies show a color gradient, with a median value of
∇g−r = −0.48. Out of those 31 galaxies, 28 have a negative color
gradient, i.e., the outskirts are bluer than the inner regions.
If we consider all 58 galaxies analyzed (assigning ∇g−r = 0
to those where there was no significant gradient) we get a mean
value of -0.32. This is comparable to other studies such as
Kennedy et al. (2015), where they find ∇g−r between -0.22 and
-0.29 for their galaxies with n<2.5 (as most of our sample is); or
to Tortora et al. (2010), who find ∇g−i ∼ -0.2 ±0.15 for late-type
galaxies with the same median effective radius as ours.
5. Discussion
In this Section, we analyze the properties of the sample, discov-
ering through clustering analysis the existence of two different
classes, according to their radius, Sérsic index, and color. We
discuss possible scenarios to explain these differences and pos-
sible evolutionary paths between the galaxies in our sample be-
longing to each class. We also analyze the evidence in favor and
against each one of the possibilities.
5.1. The two classes of host galaxies
Exploring in detail the distribution of effective radius of our sam-
ple of galaxies (Fig. 3, panel a), we notice the existence of a dou-
ble peak, visible in all bands, at ∼0.8 kpc and ∼1.9 kpc. Select-
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Fig. 7: Examples of g − r color profiles for two galaxies in the
sample. Top. Galaxy with a flat color profile. Bottom. Galaxy
with a negative color gradient. The vertical dashed (full) line
shows the effective radius in the g (r) band. The green line repre-
sents the percentage of the area of the galaxy masked as a func-
tion of radius.
ing galaxies around the two peaks resulted in sub-samples that
present a suggestive difference in median values of Sérsic index
and U-V color. In order to disentangle more precisely these two
possible classes of galaxies, we use a clustering algorithm. We
perform the computation using a Gaussian mixture model (Bou-
veyron et al. 2007), implemented using the sklearn package in
Python (Pedregosa et al. 2011). This model presupposes that the
sample is generated from several Gaussian distributions, and the
code estimates their parameters, determining also the cluster to
which each galaxy belongs, with a certain confidence level. We
assume the sample can be separated into two different clusters
(classes A and B) based on the effective radius, the Sérsic index,
and the U-V color. For each galaxy, we use the median value
across ACS filters for the effective radius and Sérsic index, and
the result is presented in Fig. 8. We proof the existence of two
classes, with class A corresponding to the subsample of galax-
ies with lower radius, higher n, and redder U-V color, whereas
class B is made up of larger, bluer, and lower n galaxies. Class
A consists of 23 galaxies and class B of 72.
We run a series of tests to further confirm and strengthen this
conclusion. First, we perform Kolmogorov-Smirnov (KS) tests,
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which show that classes A and B are statistically different in n,
Re, and U-V (p-values < 10−4 in all cases). In contrast, separating
the sample in either n, effective radii, or U-V colors instead does
not result in statistically different samples in all three parame-
ters simultaneously. The g − r color is also statistically different
from one class to the other (redder in class A), giving consis-
tency to our analysis in U-V and g − r. The two subsamples are
also present if we run the clustering analysis in each band in-
dividually. The KS tests also show that the two subsamples are
statistically different in the three parameters (Re, n, and U-V) in
all filters. Although the subsamples are not identical in all bands,
∼ 80% of the galaxies in each class are present in the majority of
filter-selected subsamples.
Having confirmed the significance of the two classes, we also
analyzed some of the different parameters of each class. We first
consider the apparent shape of the galaxies, focusing on the axis
ratio q. The lowest q value in a sample can be used as a proxy
for the intrinsic shape of the galaxies in it, regardless of orienta-
tion (Sánchez-Janssen et al. 2010). Separating in classes A and
B, we find that the minimum q value, in all bands, is lower for
class B than for class A, indicating that galaxies in class A are
more spheroidal-like than the ones in class B. Furthermore, if we
consider the q25% value (first quartile of the distribution) in each
band, the percentage of galaxies in each class that are below that
threshold indicates the relative amount of elongated galaxies in
each subsample. We find that this percentage is larger in class B
than in class A (∼ 31% versus ∼ 18% in median), strengthening
the previous observation of the minimum q values. We also find
that the median specific star forming rate (sSFR) is lower in class
A than in class B, with log10(sSFR)= −1.53+0.94−0.39 log10(M/yr)
and log10(sSFR)=−1.20+0.60−0.48 log(M/yr), respectively. Similarly,
the median stellar mass of class A is lower than in class B,
with log10(M?/M)=8.37+0.80−0.81 and log10(M?/M)=8.48+0.51−0.79, re-
spectively. It is worth noting that in both cases the distributions
show significant overlap.
We compare our results with the work by Hinojosa-Goñi
et al. (2016) on starburst galaxies within the COSMOS field.
They built their sample using data from Subaru medium band
filters (Taniguchi et al. 2015) in a manner similar to our method
in Paper I. Using the HST F814W images, they morphologi-
cally classified their sample in three categories: Sknot, when the
galaxy consists of a single star-forming clump; Sknot+diffuse,
when the single clump is surrounded by diffuse emission; and
Mknot, when multiple clumps are identified in a single galaxy.
Using their data, we find their Sknot and Sknot+diffuse galaxies
to be redder than their Mknot subsample (Fig. 9). We applied the
K-S test to confirm their distributions are statistically different.
The effective radii of their subsamples also show a differentiated
behavior, with Mknot galaxies being larger than Sknot+diffuse,
which in turn are larger than Sknot. The dispersion in values is,
however, very high for the Mknot subsample (∼ 1.8 kpc). Both
results indicate trends coherent with our findings. This will be
explored further in Méndez Abreu et al. 2019 in prep.
Considering the results presented in this section, we find
convincing evidence of the existence of two different classes
of galaxies hosting star-forming events in our sample: i) larger,
bluer, and disk-like host galaxies, and ii) smaller, generally red-
der and spheroid-like galaxies.
5.2. Mass-size relation
Figure 10 shows the mass-size relation for our sample, with class
A galaxies in red and class B in blue. The two classes follow
different mass-size relations, with similar slope but a clear offset.
The linear fit to each class is shown in red and blue lines, with the
1 σ errors of the fit computed using Monte Carlo an Bootstrap
simulations and shown as shaded areas.
The comparison with the literature is also shown in Figure
10. Note however that our mass range is one or two orders of
magnitude lower than theirs. Class B galaxies follow a relation
compatible with the extrapolation to low masses of the SFG sam-
ple in van der Wel et al. (2014), as well as the disk components of
galaxies in the sample studied in Lange et al. (2016). The galax-
ies in class A, however, follow a relation more similar to the
spheroidal and quiescent galaxies. There is as well an offset in
the median values of the effective radius of the two classes, with
class A and showing a median of Re=0.65+0.59−0.28 kpc and 1.82+1.35−1.04
kpc, respectively.
5.3. Comparison with previous studies on star-forming
galaxy subsamples
In our work, class B galaxies show properties similar to typical
SFGs in the literature, while class A present intermediate val-
ues between SFG and quiescent galaxies. There are a number
of studies in the literature that find a transition type of galax-
ies as well, that could be linked with our class A. The different
ways of selecting these samples, and the physical characteristics
of the transition-type galaxies can provide useful clues to place
the results of the present paper in a broader context.
There is a variety of methods for selecting transition galaxies
presented in the literature: Pandya et al. (2017) selected galax-
ies below the the main sequence of star formation, Wang et al.
(2017) identified SFGs in MaNGA with larger 4000 Å break at
1.5Re than in the center, and Wang et al. (2018) selected compact
SFGs. Regarding post-starburst galaxies (PSBs), Pawlik et al.
(2018) (their ePSB class) and Maltby et al. (2018) (their low-
mass, low redshift PSB) defined transition samples according to
principal component analysis (PCA) of their spectra and SED,
respectively.
In all those studies where the Sérsic index or the radius were
measured, the transition samples presented intermediate values
between star-forming and quiescent galaxies in both parameters
(in the Wang et al. (2018) case, the radius is smaller than in
other SFGs by design). In some cases (Pandya et al. 2017; Paw-
lik et al. 2018; Maltby et al. 2018) the color of the galaxies was
measured and presented intermediate values as well. The sSFR
shows higher values than in normal SFGs in Wang et al. (2018)
and Wang et al. (2017), while it is lower by design in Pandya
et al. (2017). The metallicities are only measured in Wang et al.
(2017), and they are higher than in normal SFGs. In terms of the
relative abundance of these transition galaxies, we find 24 % of
the sample to be of the intermediate type. Some other samples
are similar to ours (20% of all the SFG in Pandya et al. 2017,
14% in Wang et al. 2017) while others, specifically the post-
starburst samples (Maltby et al. 2018 and Pawlik et al. 2018) are
less common, around 4%.
Note that our analysis differs from those described before in
the way the sub-samples are selected. We do not impose a priori
hard limits in some parameters, but analyze the two populations
that arise from clustering analysis when considering radius, Sér-
sic index, and color.
5.4. Physical explanation for the two-classes subdivision
In this subsection we review the possible scenarios capable of
explaining the existence of two populations of SFGs like the
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Fig. 8: Red and blue dots are galaxies belonging to class A and B with probability p>0.8, respectively. Pink and cyan dots are
galaxies that belong to class A and B with 0.8 ≥ p > 0.5, respectively. The parameters used in this plot are the median values for
each galaxy across all bands.
Fig. 9: Histogram of U-V color for the starburst galaxies in
Hinojosa-Goñi et al. (2016). In red, Sknot galaxies, in green
Sknot+diffuse, and in blue Mknot. The vertical lines represent
the median values of each subsample, with the same color code.
ones presented in this paper. We will discuss processes that entail
the evolution of galaxies from class B to class A, but also some
models that explain the existence of galaxies which are to stay
in class B without necessarily evolving from galaxies in class A.
5.4.1. Evolution from galaxies in one class to another
– Major mergers
If two SFGs (like our class B population) with similar mass
merge, the gas can fall to the center, triggering a fast cen-
Fig. 10: Mass-size relation of our sample of galaxies. Blue dots
are galaxies that belong to class B, red dots belong to class A.
Shaded blue (red) area are the 1σ limits for a linear fit to the
blue (red) dots, using bootstrap and Monte Carlo simulations.
The lines represent mass-size relations found in the literature
(see legend). Lines are continuous until they reach the mass limit
for each sample, from where we point extrapolations to lower
masses as dashed lines.
tral starburst. According to Hopkins et al. (2010), the re-
sulting system can be dominated by a central, dense, quasi-
spheroidal bulge. If the residual disk is faint, it can be unde-
tectable in our images, and thus the galaxy may have smaller
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effective radius, while still presenting star-formation, as our
class A population (see also Pawlik et al. 2018). Dwarf-dwarf
galaxy mergers have also been presented as a possible cause
of transition-type galaxies, for example in Dellenbusch et al.
(2008). However, our galaxies in class A are not systemati-
cally more massive than class B (if anything, the opposite is
true, see table 3), which would be expected if they were the
result of a major merger.
– Violent disk instability
Cold gas accretion onto a galaxy can produce violent disk
instability (VDI), that in turn drives dissipative gas inflows
into the disk center (partly as giant star forming clumps co-
alesce to the center). This results in a compact star forming
system ("blue nugget") that is later quenched, turning into
a "red nugget" (Bournaud et al. 2007; Ceverino et al. 2010;
Dekel & Burkert 2014, among others). This scenario implies
an increase in central surface brightness in the galaxies un-
dergoing this quenching process. We see in Fig. 11 that the
galaxies in our class A subsample are in fact located in the
quenched region of the surface mass density vs. mass dia-
gram, considering the relation derived by Fang et al. (2013).
The main limitations to apply this model to our sample is
the different mass and redshift range for which it is devel-
oped (M? > 1010M, z = 1 − 3) compared to our less mas-
sive, closer sample (107 < M?/M < 1010, z = 0.1 − 0.36).
This affects the availability of cold gas in the intergalactic
medium (which is higher at higher redshift) and the ability
of our galaxies to accrete it. However, recent works (Sánchez
Almeida et al. 2013, 2015) present strong evidence of cold
flow accretion from the cosmic web into local dwarf galaxies
which would make the scenario more plausible.
– Minor mergers and gas accretion
Several authors have presented evidence supporting the im-
portance of minor mergers in the star forming history and
morphological evolution of galaxies, specifically in recent
times (z<1) (Bournaud et al. 2007; Kaviraj 2014; Smethurst
et al. 2015). As Smethurst et al. (2015) point out, minor
mergers could be responsible for the evolution across the
green valley of galaxies in an intermediate speed quenching
regime (∼ 1.5 Gyr). More specifically, minor mergers would
trigger star-formation, that would exhaust the remaining gas
and contribute to the quenching of the galaxy (Smethurst
et al. 2015).
Starkenburg et al. (2016) performed simulations of dwarf
galaxies merging with dark satellites ("galaxies" consist-
ing only of dark matter), and found that these interactions
triggered starbursts and morphological changes, leaving a
more spheroidal and compact system than the original dwarf
galaxy. Although this is consistent with our data, it must be
noted that dark satellites, even if predicted by cosmological
simulations, have not yet been detected.
It is worth noting that other scenarios for this evolution (e.g.
environment-related processes) cannot be applied to our sample,
given the lack of high-density environments in the GOODS-N
field.
5.4.2. No link between the two classes
Contrary to what has been previously discussed, it is possible
that galaxies in different classes just represent different evolu-
tionary paths.
The existence of a slightly red, small, compact population
but with measurable star formation activity (class A) can be ex-
plained in several ways. For example, minor merger accretion of
Fig. 11: Surface mass density of the galaxies in the sample as
a function of galaxy mass. The line is an extrapolation of the
relation presented in Figure 4. of Fang et al. (2013) to fit galaxies
in the red sequence and the green valley. Red and blue circles
represent galaxies in class A and B, respectively.
gas-rich dwarf galaxies could cause a small level of star forma-
tion in an otherwise red, quiescent galaxy. There is evidence of
accreted, kinematically misaligned gas in early type and green
valley galaxies (Davis et al. 2011; Jin et al. 2016). This could be
comparable to the ex-situ clumps of star formation described in
Mandelker et al. (2014).
Other authors have recently presented numerical simulations
(Wright et al. 2019; Ledinauskas & Zubovas 2018) that show
reignition of star formation in quiescent, dwarf galaxies due to
interactions with streams of gas in the intergalactic medium. This
scenario is plausible, considering that the star forming history
of local dwarf ellipticals (e.g. Tolstoy et al. 2009; Grebel 1998)
presents, in some cases, small star forming events at similar red-
shift as our galaxies (even isolated galaxies as shown in Greco
et al. 2018).
Reaching a conclusion on the precise evolution and nature
of the two classes of galaxies cannot be obtained with the data
in this paper. However, the similarity with several results in the
literature at higher masses, makes us consider that the com-
paction and quenching scenario is the most likely cause of the
two classes. The precise mechanisms that causes it (VDI, minor
or major mergers) remain unclear, and all of them may be at play.
The exact nature of the compaction, i.e. whether it is a physical
contraction with radial migration of the stars, or a relative accu-
mulation of mass in the inner regions compared to the outskirts
(Wang et al. 2018) is also a matter of debate.
6. Conclusions
In this paper we intend to better constrain the relation between
morphology of galaxies and their star formation properties. We
perform single Sérsic 2D fitting to the HST images of the ELG
sample defined in Paper I, using the software PHI (Argyle et al.
2018), a Bayesian 2D fitting code, that provides us with realistic
uncertainties in the parameters of the fit.
To accurately measure the light distribution of the underly-
ing host galaxy harboring star-forming events, we need to mask
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the clumps of star formation. To do so, we create Hα images of
the galaxies, subtracting a continuum broad-band filter from the
filter contaminated by the line, taking into account the slope of
the SED. For the galaxies where the Hα image does not present
clumps, we use the brightest clumps in the F435W images (our
bluest filter) as mask. We find that using larger or smaller masks
does not change significantly the results, but not using any mask
would bias the Sérsic index values in many galaxies (22% of
them would present discrepancies larger than 20%).
The sample shows low median Sérsic index (n ∼ 1), with
80% of the sample showing n<2 in all bands, consistent with the
literature for SFGs. In coherence with the low masses derived in
Paper I, the measured radius are small, lower than 3 kpc in at
least 80% of the galaxies. The axis ratio q shows an extended
distribution, with growing values of q at longer wavelengths.
We compute also the color of the host component of the
galaxies, as well as the color gradients for those galaxies where
this analysis is feasible. Most host galaxies belong to the star-
forming area of the UVJ diagram, although they are redder than
the complete galaxy (considering the star-forming clumps as
well). Color gradients are clearly seen in only 31 of the 58 galax-
ies where we perform the analysis, and the vast majority of them
(28) are negative: the outskirts are bluer than the inner regions.
We find, using a clustering algorithm, that the sample can be
separated in two classes (A and B) according to their size, Sérsic
index, and color. Class A shows lower radius, higher n and red-
der U-V color, while class B shows the opposite properties. This
separation holds in all bands. In addition, the minimum value of
the axis ratio q is higher in class A for all bands, indicating that
they are more spheroidal-like. In the mass-size diagram, class
A galaxies follow a relation similar to passive and spheroidal
galaxies. We find several studies in the literature that also de-
scribe two different populations of SFGs that are similar to our
two classes.
We review the possible causes of this separation, and find
our data most coherent with the ’compaction and quenching’
scenario. If this was the case, extended SFGs would become
more compact (through mergers or violent disk instability) and
spheroidal, and they would later be quenched. This would mean
there is an evolutionary link between the galaxies in the two
classes. In order to confirm this scenario, a larger sample would
be needed. In future work, we will extend this morphological
analysis to a sample of higher redshift SFGs.
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Appendix A: Creating the Hα images
In this appendix we explain in detail the process we followed to
create the Hα images, depending on the redshift of the galaxy.
Appendix A.1: z<0.266 and z>0.298
For galaxies with z<0.266 or z>0.298, the process is quite
straightforward. Band A (the one with Hα contamination) is
F775W in the lower redshift case and F850LP in the higher red-
shift one. Band B is the one with only stellar continuum in its
wavelength range (F850LP in the lower redshift case and F775W
in the higher redshift one). We have then:
FA = CA + Hα (A.1)
FB = CB (A.2)
where FA and FB are the total fluxes in each band, CA and CB
the continua, and Hα the line flux. Subtracting, and taking into
account the scaling factor f = CA/CB between the continua com-
puted from the SHARDS SED fits in Paper I we get:
FA − f × FB = Hα +CA − f ×CB = Hα (A.3)
Appendix A.2: 0.266<z<0.298
For galaxies with 0.266<z<0.298, both F775W and F850LP are
contaminated by Hα, therefore the previous approach is unfea-
sible. The use of the F606W filter as continuum is impossible
because it is affected by [OIII] and Hβ contamination (and other
filters would be too distant in wavelength). We consider then:
FF775W = CF775W + Hα (A.4)
FF850LP = CF850LP + Hα (A.5)
We have then:
FF775W − FF850LP = CF775W −CF850LP = S (A.6)
Computing the scaling factor f = CF775W/CF850LP between the
continua:
f ×CF850LP −CF850LP = Ima3 → CF850LP = Sf − 1 (A.7)
Substituting in the second equation, we get:
Hα = F850LP − Sf − 1 (A.8)
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